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Objective: The objective of this study was to assess the safety of directly closing the
septum primum during the correction of atrioventricular canal defects.
Methods: We performed a retrospective analysis of our experience with direct
closure of the septum primum during the repair of atrioventricular canal defect. The
series consisted of 28 consecutive patients presenting with a partial (15 patients) and
complete (13 patients) atrioventricular canal defect. The cleft in the atrioventricular
valve was closed completely in 25 patients and partially in 3 patients (those with a
small left lateral leaflet). In complete atrioventricular canal, the ventricular septum
defect was closed with a patch of polytetrafluoroethylene (Gore-Tex, W. L. Gore &
Associates, Inc, Flagstaff, Ariz) or xenopericardium. Follow-up was complete and
ranged from 3 to 21 months (median 11 months).
Results: There were no early or late deaths and no surgical complications. The
septum primum defect was closed completely in all patients as assessed by echo-
cardiography. All the patients were in sinus rhythmus, and none had even a
temporary complete atrioventricular block. The surgical result and heart rhythm
have remained stable over time.
Conclusions: Direct closure of the septum primum is an easy, quick, and safe
procedure during repair of atrioventricular defects.
The defect of the septum primum is a landmark of atrioventricular(AV) canal defects.1 Closure of the defect is usually performed witha patch of autologous pericardium.2-4 The patch must be correctlyshaped and cautiously inserted along the coronary sinus to avoidobstruction of the coronary blood flow or a heart block. To avoidthese risks, a few surgeons insert the patch around the coronary
sinus, which is then left to drain in the left atrium. Although an increase in left atrial
pressure (as may occur in a left AV valve insufficiency) can theoretically hinder
coronary perfusion, severe myocardial ischemia has never been reported in these
instances. In case of drainage of a persistent left superior vena cava in the sinus
coronarius, the orifice of the coronary sinus must be set in the right atrium to avoid
a right-left shunt of blood.
We present here a reliable, simple, and quick technique to close a septum primum
defect that always sets the orifice of the coronary sinus in the right atrium and that
does not seem to bear a particular risk of disturbing the function of the conducting
tissues.
Materials and Methods
All of the patients who underwent operation for a complete or partial AV canal since October
2001 (the date when we started to directly close the septum primum) were included. There
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were 28 patients presenting with partial (15 patients) and complete
(13 patients) AV defects. Demographic and clinical data are sum-
marized in Table 1. Transesopheal echocardiography was per-
formed in all patients to assess the repair during operation. Two
patients with a relative ventricular imbalance caused by a small left
ventricle underwent fenestration of the septum secundum. All of
the patients were examined by their cardiologists or at our clinic 3
months after the operation with transthoracic echocardiography.
Follow-up information regarding clinical status and echocardio-
graphic findings were obtained in all patients. Follow-up time
ranged from 3 to 21 months (median 11 months).
Baseline Correction
The operation was performed under cardiopulmonary bypass and
mild hypothermia, with intermittent antegrade cold blood cardio-
plegia. The cardiac defect was approached through right atriotomy.
The closure of the ventricular septum defect in complete AV canal
and the reconstruction of the AV valve were performed according
to our usual technique. The ventricular septal defect was corrected
with a patch tailored to exactly cover the defect. The bridging
leaflets were separated along a line corresponding to the plane of
the right side of the ventricular septum. A polytetrafluoroethylene
(0.4 mm in thickness; Gore-Tex, W. L. Gore & Associates, Inc,
Flagstaff, Ariz) or xenopericardium patch was inserted on the right
side of the border of the ventricular septum defect with a contin-
uous suture of a nonresorbable suture. The severed bridging leaf-
lets of both AV valves were reinserted on the free border of the
patch with the same continuous suture. The cleft on both AV
valves was closed with a continuous suture of resorbable suture. In
3 patients with a small left lateral leaflet, the cleft was only
partially closed to avoid valvular stenosis. These valves were
tri-foliated. A partial posterior annuloplasty was performed if a
residual leak was present on water instillation in the left ventricle,
as previously described.5 When the reconstruction of the AV
valves was judged adequate, the septum primum was closed with
a continuous suture of resorbable material.
Closure of the Septum Primum
A 7-0 Maxon (United States Surgical Corporation, Norwalk,
Conn) or polydioxanone (Ethicon, Inc, Somerville, NJ) suture was
used for this purpose for children aged less than 3 years of age and
a 6-0 suture was used for those aged more than 3 years. The border
of the septum primum was gently grasped with a forceps and
brought along the AV valves. By doing so, one was able to
precisely define the point where the suturing should start in the
inferior part of the defect. There, only a superficial bite was taken
and the suture was tied. The 2 or 3 subsequent bites remained very
superficial, 1 on the border of the septal defect and 1 on the inferior
AV valve leaflet (Figure 1). The insertion of the septum followed
a curved line until it reached (after 4-5 bites) the line of readap-
tation of the bridging leaflets. Once the septum reached this line
(the AV valve annulus in partial AV canal and the border of the
VSD patch in complete AV canal), bigger bites could be taken
without risking an injury to the conducting tissue. The entire
septum primum was closed with a single layer of running suture.
Additional defects on the atrial septum, especially on the septum
secundum, were also directly closed with a running suture of
resorbable material. The rest of the operation was performed in the
usual manner.
Results
All patients resumed sinus rhythm within a few minutes
after release of the aortic crossclamp. Transesophageal
echocardiography showed a successful correction with com-
plete closure of the atrial septum defect in all patients. Atrial
morphology appeared to be totally normal (Figure 2), in
contrast with the bulging of the patch observed previously.
The repair of the AV valves was adequate in all patients,
with no more than mild left AV valve insufficiency. In fact,
24 patients had no or only trace left AV valve insufficiency,
and 3 patients had mild insufficiency. No patients died, and
none had serious postoperative complications. Five children
with complete AV canal showed transient pulmonary hy-
pertension or hypertensive crisis that was controlled with
inhaled nitric oxide. The repair remained stable in all pa-
tients, as assessed by subsequent transthoracic echocardiog-
raphy. They all remained in sinus rhythm.
Discussion
Direct closure of a septum primum defect seems possible
without an excessive risk of creating an AV block. In the
literature, the risk of a complete AV block after patch repair
of the septum primum ranges from 3% to 5%.6,7 We have
not encountered this complication in a consecutive series of
28 patients. All the patients were in sinus rhythm by the end
of the operation, and the rhythm remained stable during the
follow-up period. These facts are reassuring regarding the
safety of this technique. The fact that the pressure difference
between the 2 atria does not exceed a few millimeters of
mercury allows the use of a fine suture and superficial
so-called endocardial bites around the Koch triangle. The
inferior border of the atrial septum defect is not sutured on
the plane separating both AV valves, but on the inferior
leaflet of the left AV valve below the plane of leaflet
separation. This does not interfere with the left AV valve
motion because this part of the AV valve, in direct relation
TABLE 1. Demographic and clinical data
Complete
AV canal
(n  13)
Partial
AV canal
(n  15)
Male/female 2/11 6/9
Age (median) 4,5 mo 3,8 y
Sternotomy/right
lateral thoracotomy
13/0 6/9
Aortic crossclamp
time (median/range)
69 min
(58–90)
40 min
(32–64)
CPB time
(median/range)
121 min
(105–141)
95 min
(70–120)
AV, Atrioventricular; CPB, Cardiopulmonary bypass.
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with the Koch triangle, shows minimal motion during heart
cycles. Although the inferior part of the defect closure must
be performed very cautiously, the entire septum primum can
usually be closed within a few minutes, more rapidly than
after the use of a pericardial patch. This also results in a
small reduction of the size of the atrium (in contrast with the
Figure 1. Direct closure of a septum primum defect in a complete AV canal defect. Note the curved line of insertion
of the atrial septum along the inferior bridging leaflet. Superficial so-called endocardial bites are taken in the
inferior part of the defect.
Figure 2. Transesophageal echocardiography after correction of a partial AV canal. Note the normal appearance
of the atrial septum. LA, Left atrium, RA, right atrium. Arrow indicates the closure of the septum primum defect.
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use of a patch, which increases the size), which is possibly
an advantage in dilated atria.
Although some surgeons have recommended the use of a
patch to close large septum defects,8 we have been able to
apply the direct closure technique in all our cases, regardless
of the size of the septum primum defect and of the size and
number of additional atrial septum defects (which were also
closed directly in this series). It is our routine practice to use
resorbable sutures on living tissues, and we have not seen a
suture loosening over time. The same closure can, however,
be performed with a nonresorbable suture.
The echocardiographic control that we routinely per-
formed during operation showed an atrial septum without
evidence of a residual shunt of blood and with apparently
normal atria. The left AV valve never showed more than a
mild insufficiency. All our patients resumed a sinus rhythm
within a few minutes after release of the aortic crossclamp,
indicating a safe technique regarding the occurrence of an
AV block. These findings remained stable over time.
The simplicity of the defect closure, the restoration of a
more normal atrial dimension, and the safety regarding
preservation of the AV conduction make the technique
attractive in both partial and complete AV canal defects.
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